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The solid state method was applied to obtain cerium doped yttrium aluminum 
garnet (YAG:Ce) phosphors. The effect of reagents, fluxes and ion substitutions 
were systematically discussed. Meanwhile, several kinds of wet-chemical techniques 
were also explored as pilot study, including co-precipitation method and 
hydrothermal synthesis.  
The luminescent properties of the phosphors, prepared with Al(OH)3 and Al2O3 as 
reagents respectively, were compared firstly. It was found that the crystal structure, 
microstructure and luminescent properties of those samples were quite similar. After 
that, the effect of source of Ce ion on the prosperities of YAG:Ce phosphors was 
discussed among the compounds of CeO2, Ce(NO3)3·6H2O and Ce2(CO3)3·5H2O. 
According to the experimental results, the pure phase of YAG was obtained more 
easily with the selection of CeO2 than that of the other raw materials. The precursor 
powders prepared by wet-chemical techniques were analyzed too. Different kinds 
and amounts of fluxes, including H3BO3, NaF, MgF2, BaF2 and AlF3, were added 
into the phosphors to improve the luminescent properties. It is shown that the 
addition of H3BO3 was beneficial to formation of pure phase and growth of the 
crystals. On the other hand, the samples with small crystal grains were prepared with 
the addition of fluoride. In this experiment, the proportion of the amounts of H3BO3 
and fluoride as multiple fluxes was also adjusted to obtain the phosphors with fine 
luminescent property. 
In order to adapt to the blue LED chips with different emission wavelengths, Y 
ions and Al ions of YAG:Ce phosphors were substituted by Gd ions and Ga ions, 
respectively, corresponding to a red shift of emission peak for Gd ion, and a blue 
shift for Ga ion. Meanwhile the heat treatment time was also adjusted. At last, the 
series of samples were obtained with excitation wavelength from 430 nm to 471 nm 
and emission wavelength from 505 nm to 546 nm. 
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表1.1  LED 发展状况 
时间 颜色 光效(lm/W) 
1968 年 红色 0.1 
20 世纪70 年代 绿色 1 
20 世纪80 年代 红色、黄色 10 
绿、蓝 20 20 世纪90 年代 
全色 10 















































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
